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By now, most of us have at least heard of the latest fire dynamic research coming out
of the National Institute of Standards and Technology (NIST) and Underwriters
Laboratories (UL). They have confirmed what some overseas fire departments have
shared: traditional fire suppression tactics in the United States may need revision.
Thus, the debate has ensued on which approach to tactics is best and how to move
forward. And its not just our tactical plans that may be in question, our professional
standards, publications and instructional content are all based on a tactical approach
Bwhere an “aggressive interior mindset™ is the cornerstone of tactical operations.

Thankfully, a large portion of the fire service seems interested and willing to
Bl incorporate the latest research into their operations. I will assume that you are familiar
with the various studies from UL and NIST. If you are unfamiliar with them. stop here
B and go review those documents.




The current challenge is figuring out how to use the research in our existing tactical
plans. Hanover (VA) Fire & EMS struggled with this idea and spent considerable time |
trying to make these concepts “fit” into the existing mindset. Early on, this struggle

g was apparent; we created terms like “transitional attack™ to fit the round peg into the
square hole. After some trial an error, it became apparent that, maybe, we need a

@ round hole for the round peg. Perhpas we are having trouble fitting the latest research
into the old plans because they simply do not fit? Could the manifestation of natural
resistance to change blinding us from the path forward?

Many of the actions or concepts recommended by the latest research are not new.
Those of us from the pre-self-contained breathing apparatus (SCBA) adoption era find

these concepts very familiar. In fact, with some research, you will find similar
concepts in historic books from Lloyd Layman and early editions of the Essentials of
Firefighting textbook. Our modern challenge is how we process these “new”
concepts mentally. It is difficult to break the “muscle memory™ of the old mindset; we
have developed these mental patterns through years of repetition.

This mental muscle memory has manifested itself on tactical boards in command
vehicles around the United States with a common acronym inscribed on them that
jrepresents our traditional tactical mindset: RECEO VS. The first set of letters were
intended to be sequential, i.e., you do those tasks in order. The second set, VS. were
intended as “actions of opportunity,” meaning they could occur as needed and at any
M point during the incident.




Traditional Structural Fire Tactical Goals
R.EC.EO V.S.

Confine the fire
Overhaul

Those of us who are “chiefly age™ likely had this acronym tattooed on our brains as
part of our training when coming up through the ranks. This concept has served us
well over the years, and the authors of RECEO VS certainly deserve a tip of the hat
for their contributions. Given what we knew and believed at the time, the RECEO VS
concept gave us a platform to make decisions on the fireground for many years. But
what if our old friend RECEO VS is the infamous square hole? Is it possible that we
are struggling with incorporating the latest tactical research because we are trying to

lplace it in an outdated tactical mindset? And again, please note that I have nothing but
the highest respect for the previous acronym. However, eventually, most things
change.

A Fresh Approach

A handful of firefighters took to the white board armed with the firm understanding of |

the latest fire dynamic concepts looking to reframe the tactical mindset. The goal was

to create a “round hole™ that would work better with the “round peg,” which we now
ll understood to be true. After some brainstorming and discussion, the SLICERS

g acronym was born (Figure 2). Great care was taken to ensure the concept was sound

and quick phone calls were made to engineers to make sure it was technically correct.
|1t was also vetted by the field to see if it would stick. Would it be something that

 fircfighters and incident commanders would recall under stress?




f (The actions included in the SLICERS acronym occur very early in the arrival of the
fire department at working fire. In some cases, the whole plan can be executed prior to
the arrival of additional units.)

Revised Structural Fire Tactical Goals

Cool the Space from Safest Location
Extinguish the Fire

As a tribute to its predecessor, it also has sequential actions and actions of
opportunity. Let’s visit with each acronym to ensure their steps are clear.

Sequential Actions: To ke Place i Order

1. Size-up. Size-up remains a cornerstone of tactical operations. We will still make
our 360° laps and declare operational modes. We will communicate the
conditions, building construction, and request additional resources, if needed.

. Locate the fire. This is key. You want to know where the fire is at the moment.
More specifically, where are the superheated spaces that pose a risk to
firefighters and the occupants of the building? It was discovered in the NIST
Research conducted at Spartanburg, South Carolina, during research funded by
the Department of Health Services through the International Society of Fire

Service Instructors (ISFSI), the importance of taking a thermal imaging camera

(TIC) on the initial 360° lap. It allows the incident commander (IC) to quickly

identify which parts of the building are hotter than the others, assuming fire has
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not self-vented. It is not intended to get into TICs, temperature and glass. You
can simply tell this is hotter than that.

. Identify and control the flow path. Once the hotter locations are identified in
the building, determine the presence of a flow path. If one exists, attempt to
control the flow path by controlling the door. If a flow path does not yet exist
and the fire has become vent-limited, do not create one until you are ready to do [
so. In the training environment, giving officers open doors on arrival will help
build the skill of recognizing them and initiating control early in the operation.

. Cool the heated space from the safest location. Given the information from
size-up, location of fire, and tlow path, the IC makes a decision on where and
how to cool the superheated areas of the building. The goal in this step is to
reduce the immediate thermal threat to firefighters so that the fire may be
eventually extinguished. Water may be applied from the exterior—or whatever
ever makes sense—understanding the goal of reducing the thermal threat. In
smaller, residential settings, a window may allow access to the seat of the fire;
that is a huge bonus! In large buildings or attic fires, the crew may have to enter
the structure to gain access to cool the heated compartments.

. Extinguish the fire. Once the thermal threats have been controlled, the fire
should be extinguished in the most direct manner possible. The IC should
recognize the potential for the thermal threat to return and should move to
extinguish the fire quickly. Fire crews can still expect plenty of interior
firefighting! The seat of the fire still must be extinguished, and the overhaul

work that was there in the past will still be there, awaiting for those eager to

exercise their given rights to practice forcible entry skills.

Reinforce that whenever crews enter an immediately dangerous to life and health
condition during a structural fire the proper firefighter rescue capability should be
| cstablished prior to their entry.

Actions of Opportunity: May Occur at Any
Time

« Rescue. The IC should consider the potential for rescues at all times.

Firefighters should always be prepared to remove trapped or endangered
occupants. Reinforce that often the best action the fire department can take is to




suppress the fire. The IC and fireground officers must make a rapid and
informed choice on the priority and sequence of suppression activities vs.

occupant removal. As life safety is the highest tactical priority, rescue shall
always take precedence. The IC must determine the best course of action to
ensure the best outcome for occupants based on the conditions at that time.

In other words, we still go get them! The concept of vent-enter-search has been
updated to include “isolate,” referring to the importance of door control and
compartmentalization. Now deemed “VEIS,” truck companies play an important roll
in quickly placing ladders and searching rooms of probable rescue. Additionally, once
the thermal threat has been managed, normal interior search operations should occur.
This is one of the more controversial positions in the “new method.” But it makes
sense when played out on the fireground. VEIS missions can be carried out for
immediate rescues, and truck company crews can be ready to open the door and create
a flow path once the thermal threat has been controlled.

» Salvage. Firefighters should use compartmentalization to control fire spread and

smoke whenever possible. Salvage where you can, when you can. (For overhaul,
we are assuming that you will not forget to do that before you leave.)

You’ve probably noticed by now that Ventilation is missing. Given the research,
ventilation has been reclassified as a specialty action. It requires direct orders from the
IC and generally occurs after the main body of fire has been subdued. No longer can
anyone break anything at anytime for no particular reason. Every ventilation opening
Jcan influence the flow path, and that requires the approval of the IC. Yes, there will be
times when windows must be taken, but take care to match that opening with a closed
door whenever possible.

Implementation

Change in the fire service is seldom welcomed with fanfare and joy. SLICERS is an
idea that requires practice to develop muscle memory. Suppression crews will need to
apply it in training under controlled conditions using scenarios consistent with the
local fire challenges. Training officers should design drills based on the local
construction and occupancies.

‘ Like most ending relationships, we’ll remember our old friend RECEO VS fondly,
and some will miss it terribly. But in time, we’ll get over that relationship and move




on. RECEO VS was a great friend to the fire service during some tough times. But to
move on and make firefighters safer, maybe it’s time we “stop seeing each other.” The
acronym SLICERS is just one way to get the new research onto the fireground; surely,
there are other fish in the sea. The important thing is to take action. Consider this
method or create your own. Whatever you do, when it comes to the latest fire
dynamics research, learn it, understand it, and incorporate it.

Click HERE to view the IFSFI sample Standard Operating Guideline on
Residential Firefighting Strategy & Tactics.

ik ddie Buchanan began his fire service career in 19582 and is a
division chief with Hanover (VA) Fire & EMS. He is the immediate past president of
the International Society of Fire Service Instructors and serves on the executive
advisory board for Fire Engineering and FDIC.
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U. S. Department of Justice
Bureau of Alcohol, Tobacco, Firearms and Explosives
Fire Research Laboratory
6000 Ammendale Road
Ammendale, Maryland 20705-1250

: ATF Fire Research Laboratory

December 27, 2011
MEMORANDUM TO: Matthew Varisco, ATF Senior Special Agent/CFI
Baltimore Field Division
CC: - Christopher Gauss, Captain
Baltimore County Fire Investigation Division
THRU: Brian Grove P.E., Engineering Section Chief
ATF Fire Research Laboratory
FROM: Adam St. John P.E., Fire Protection Engineer
ATF Fire Research Laboratory
: SUBJECT: FDS Modeling Analysis
( 30 Dowling Circle

INTRODUCTION:

Assistance from the Bureau of Alcohol, Tobacco, Firearms and Explosives (ATF) Fire Research
Laboratory (FRL) was requested for a fire at 30 Dowling Circle by the Baltimore County Fire
Investigation Division (FID) through the ATF Baltimore Field Division on the night of January 19,
2011. ATF Fire Protection Engineers were asked to utilize engineering analysis methods, including
computer fire modeling, to assist with determining the route of fire spread and the events that led to the
firefighter MAYDAY and subsequent Line of Duty Death.

BACKGROUND:. ’

Working closely with the Post Incident Analysis Team, the ATF Fire Research Laboratory created a
computer simulation of the garden apartment building using Fire Dynamics Simulator (FDS). FDS is a
computational fluid dynamics (CFD) modeling program developed by the National Institute of
Standards and Technology (NIST). FDS utilizes mathematical calculations to predict the flow of heat,
smoke and other products of fire. Smokeview, a post-processer computer program also produced by
NIST, was then used to visualize the mathematical output from FDS. The most current available
versions of both programs were used: FDS 5.5.3 and Smokeview 5.6. Below are photographs of the
front and rear of the fire building next to an image of the same building constructed in FDS.
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FDS Modeling Analysis, 30 Dowling Circle .
ATF Fire Research Laboratory (
Adam St. John, P.E.

Figure 2. FDS representation of the front of 30 Dowling Circle showing the terrace (T), second (A)
and third (B) levels.

——
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FDS Modeling Analysis, 30 Dowling Circle
ATF Fire Research Laboratory
Adam St. John, P.E.

Figure 4. FDS representation of the rear side of 30 Dowling Circle showing the terrace (T), second
(A) and third (B) levels.

The garden apartment building at 30 Dowling Circle was attached to two similar garden apartment
buildings, one on each side. The fire damage was isolated to 30 Dowling Circle, so the exposure
buildings were not included in the computer fire model. The entire six unit garden apartment building
was modeled in FDS, including the patio and balconies on the rear of the building. FDS works by
dividing a space into cubical “grid cells” for calculation purposes. FDS then computes various CFD.
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FDS Modeling Analysis, 30 Dowling Circle
ATF Fire Research Laboratory
Adam St. John,wrP.E.

calculations for each grid cell to predict the movement of mass, energy, momentum and species
throughout a three-dimensional space. The Dowling Circle model consisted of 2,560,000 total grid cells
that were each 3.9 inch (10 cm) cubes. The model was used to simulate a total elapsed real time of 27.5
minutes, beginning before the 911 call and ending just after flashover of the third floor and the
firefighter MAYDAY. The model was synchronlzed in real time with the fireground audio throughout
the duration of the fire.

Figure 5. FDS representation of building with cabical grid cells highlighted.

FDS has been validated to predict the movement of heat and smoke throughout a compartment, however
the accuracy of fire modeling depends on it being used appropriately by a trained user that is aware of its
limitations. Due to lack of knowledge about the exact material properties for the various furnishings and
other available fuels, a user-specified fire progression was used for this application. For flame and fire
gas movement after consumption of the original burning fuel packages, the fire model calculated smoke
and ventilation flow paths through the building and was used to gain a better understanding of the rapid
fire growth leading to flashover of the stairwell and third floor. In addition, FDS was utilized to
illustrate the complex route of fire spread through the building as verified by witness statements,
firefighter interviews, photographs and burn patterns.

Input data for the computer model included heat release rate data and video from previous testing
conducted by the ATF FRL and NIST. Ambient weather data was also input into the model, including
temperature, as well as wind direction and magnitude at the time of the fire. In addition, several
alternative compartmentation scenarios were modeled to explore the possible effects of closed stairway
apartment entrance doors on the spread of smoke and flames in the stairwell.

_The statements of each firefighter were reviewed and their individual actions (breaking windows,
opening doors, etc.) and observations (fire size, smoke conditions, etc.) were recorded on floor
diagrams. The actions and observations of the firefighters were then associated with specific times in
the fireground audio to generate an overall event timeline. All events in the model are based on this
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FDS Modeling Analysis, 30 Dowling Circle
ATF Fire Research Laboratory
Adam St. John, P.E.

master timeline of events. In addition, all photographs were time stamped and synchronized with the
model. The Post Incident Analysis Team was consulted throughout the development of the event
timeline and the computer fire model to ensure accuracy.

MODELING ANALYSIS:

1. Analysis of Fire Development in the Terrace Level

The fire originated on the stovetop of an occupied apartment on the right (south) side of the terrace level
(apartment T2). Flames from a grease fire ignited kitchen cabinets, eventually causing the kitchen to
flashover into the attached living room. Upon fire department arrival, a fully developed fire existed in
the living room and kitchen of apartment T2. Prior to exiting the apartment, the occupant opened both
the rear sliding door and the apartment entrance door in an attempt to ventilate smoke from the
apartment. These openings provided sufficient ventilation and supported rapid fire growth within the
apartment.

Figure 6. A typical floor plan of the right side apartments at 30 Dowling Circle.
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FDS Modeling Anafysis, 30 Dowling Circle
ATF Fire Research Laboratory
Adam St. John, P.E.

Figure 7. Smokeview frame of the rear of the building indicating the fire origin and smoke spread
within the T2 apartment.

Figure 8. View of smoke flow out of kitchen and open sliding glass door (center of photo) in the rear
of apartment T2.
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FDS Modeling Analysis, 30 Dowling Circle
ATF Fire Research Laboratory
Adam St. John, P.E.

Figure 10. Ignition of second level balcony rsulting from flame extension from living room.
An analysis of the ventilation flow path through the apartment with FDS indicated that a significant

unidirectional flow path existed up the stairs with an inlet at the rear terrace sliding door and outlet at the
front apartment entrance door leading to the stairwell.
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FDS Modeling Analysis, 30 Dowling Circle
ATF Fire Research Laboratory
Adam St. John, P.E.

Figure 11. Smokeview frame showing section view of stairwell and living room area of all three south
side apartments.

Figure 12. Smokeview section frame showing unidirectional flow of approximately 600 Fahrenheit
(315 Celsius) gases out of the stairwell entrance door.
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FDS Modeling Analysis, 30 Dowling Circle
ATF Fire Research Laboratory
Adam St. John, P.E.

o . N o o oo

Figure 13. Smokeview frame indicating gas velocity up the stairs of approximately 6 mph (2.7 m/s)
from floor to ceiling.

Figure 14. Front photo of unidirectional flow of smoke up stairwell from apartment T2. Note the
high volume of smoke from floor to ceiling as the stairwell door serves as the flow path outlet. The
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FDS Modeling Analysis, 30 Dowling Circle
ATF Fire Research Laboratory
Adam St. John, P.E.

ground ladder in the foreground was used to rescue an occupant on the third floor trapped by heavy
smoke in the stairwell.

Figure 15. Photo from rear of flames in apartment T2 and extension to the balcony above. Note the
relative minimal volume of smoke as the sliding door serves as the inlet for ventilation into the
apartment. The smoke and heat is flowing in from the rear, through the apartment and up the stairs.

This unidirectional flow path up the stairs is difficult to combat and is often experienced during
basement fires as crews attempt to descend interior stairs. The model indicates sustained air

~ temperatures in the stairwell of approximately 600 Fahrenheit (315 Celsius) at velocities of
approximately 6 mph (2.7 m/s) from floor to ceiling as crews attempted to descend the stairs. This is
consistent with statements from firefighting crews, who experienced extremely high heat conditions and
indicated periodically seeing flames in the smoke layer flowing up the stairs. The elevated air velocity
of the stairwell flow path resulted in a high rate of convective energy transfer to the structural
firefighting gear and high perceived temperatures as the firefighters attempted to descend the stairs.

Firefighting crews flowed a hoseline down the stairs to combat the high temperatures; however no
significant cooling was noticed by firefighters because the hose stream could not reach the seat of the
fully developed fire in the kitchen area. The crews were simply cooling the ventilation flow path -
without cooling the source of the energy in the apartment. It was not until a hose stream was directed
through an exterior window and a portion of the fire was extinguished that gas temperatures and
velocities began to decrease, allowing firefighters to make entry to the terrace apartment via the stairs.
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) FDS Modeling Analysis, 30 Dowling Circle
( ATF Fire Research Laboratory
Adam St. John, P.E.

Figure 16. Plan view of flow path and temperatures within the apartment. Note the location of the
seat of the fire and the location of initial hose stream application down the stairs.

+

Figure 17. Photograph of hoselines being positioned at the stairwell entrance door and front window.
- Note the heavy smoke venting from all front openings in apartment T2.
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FDS Modeling Analysis, 30 Dowling Circle
ATF Fire Research Laboratory
Adam St. John, P.E.

2. Rapid Fire Progression Leading to F lashover of the Third Level

Flames extended upwards from the T2 apartment sliding door and ignited the rear balconies of the
second and third level apartments above. Fire on the second floor balcony extended into apartment A2
by failing the sliding glass door and igniting vertical plastic slat curtains that were suspended above. As
crews searched within the second floor apartment, they noted seeing the burning curtains on the floor
with flames extending to a nearby couch (containing polyurethane foam padding) adjacent to the sliding
doorway. The fire continued to grow unsuppressed and spread to a second couch as interior firefighting
crews were engaged in rescuing two victims from the living room in the second floor apartment.

Figure 18. Smokeview frame of the rear of the building with flames extending from T2 and involving
both balconies above.
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] FDS Modeling Analysis, 30 Dowling Circle
( ATEF Fire Research Laboratory
: Adam St. John, P.E.

( ~ Figure 19. Photo of flame extension and suppression efforts at the rear of the structure. Flames
caused the second level glass slider to fail and ignite plastic curtains in the doorway located at the top
of the photo.

Figure 20. Flames extend from plastic curtains in apartment A2 to corner of couch as witnessed by
firefighters conducting a search of the second level apartment. Two victims were rescued from the
( living room.
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FDS Modeling Analysis, 30 Dowling Circle
ATF Fire Research Laboratory
Adam St. John, P.E.

Figure 21. As the second victim was located, flames continued to spread across the couches in the
living room of A2. The apartment entrance door was opened by additional search crews, allowing
sufficient oxygen to support fire growth within the apartment.

The middle level apartment (A2) entrance door was opened by a second search crew around the same
time as the second couch ignited, creating a ventilation flow path from the second floor balcony, through
the apartment, and upwards into the stairwell (third floor). This flow path follows the same general
route through the apartment and into the stairwell as was seen in the terrace level apartment below.

Squad 303’s crew arrived on scene after the bulk of the fire in the terrace level apartment had been

suppressed and appeared to be under control. The crew entered the front stairwell, which had minimal
smoke up to the second level and the crew began to systematically search the building.
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FDS Modeling Analysis, 30 Dowling Circle
ATF Fire Research Laboratory
Adam St. John, P.E.

/

Figuré 22. Photo depicting building smoke and fire conditions around the arrival of Squad 303. Note
the lack of heavy smoke or fire in the stairwell or terrace level. There is also no indication of the
growing fire in the second (middle) level apartment.

Squad 303’s crew proceeded to search two apartments before entering the third floor right side
apartment to conduct a search, leaving the entrance door open. It should also be noted that carpeting
impacted the bottom of the door and prevented the apartment entrance doors on the second and third
levels from closing automatically. The entry doors had to be actively pushed closed to overcome the

friction of the carpet.
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FDS Modeling Analysis, 30 Dowling Circle -
ATF Fire Research Laboratory *(
Adam St. John, P.E.

Figure 23. Exemplar apartment showing apartment entrance door.

Figure 24. Close view of base of the door impacting the carpet, preventing the door from self closing.

When Squad 303’s crew of two firefighters entered the third level apartment (B2), smoke was banked
about halfway down the walls with moderate visibility. The crew could clearly see the floor of the
apartment without the need to crawl below the smoke layer to search. Squad 303’s crew was unaware of
the flames spreading across the two couches in the second floor apartment below them. The crew split

in order to search the apartment faster, with one firefighter searching the front bedrooms and the officer (
searching the kitchen and living room.
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FDS Modeling Analysis, 30 Dowling Circle
ATF Fire Research Laboratory
Adam St. John, P.E.

Flgure 25 Search pattern of Squad 303’s ofﬁcer and ﬁrefighter after they split to conduct a search of
the third floor apartment. The officer searched the rear of the apartment while the firefighter
searched the bedroom.

As flames in the second level began to rollover into the apartment entranceway, the smoke layer in the.
third level quickly dropped to the floor with a rapid increase in temperature. With Squad 303’s crew
searching above, flames began to extend into the stairwell, supplied by sufficient ventilation flowing
through the apartment. This combination of fuel, heat and oxygen rich fresh air resulted in a rapid
increase in heat release rate and flashover of the second level apartment followed by full room
involvement. The open entrance doors on the second and third levels created a ventilation flow path
through the second floor apartment, into the sealed stairwell and up through the third floor apartment
directly above. The flames followed this flow path and extended from the second floor, through the
stairwell and into the living room area of the third floor apartment. Flashover of the third ﬂoor occurred
approximately 30 seconds after the second floor experienced flashover.

Page 17 of 37




FDS Modeling Analysis, 30 Dowling Circle
ATF Fire Research Laboratory
Adam St. John, P.E.

Figure 27. Section view of couches and furniture involved in flame just prior to flashover.
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FDS Modeling Analysis, 30 Dowling Circle
ATF Fire Research Laboratory
Adam St. John, P.E.

Figure 28. Rollover from the second level apartment into the stairwell. The second victim was
removed from the apartment just as flames began to extend out of the door. Firefighters covered the
victim to protect her from the flames, sustaining damage to their gear.

[

Figure 29. Flashover of the second level with flames extending upwards into the sealed stairwell.
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FDS Modeling Analysis, 30 Dowling Circle
ATF Fire Research Laboratory
Adam St. John, P.E.

Flgure 30. Flames followed the ventilation flow path and extend into the third floor apartment,
resulting in ignition of the couches just inside the doorway.

Figure 31. Smokeview frame showing temperature, direction and magnitude of ventilation flow path
through stairwell at the time of rollover. Note the flow of heat out of the apartment into the stairwell.
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FDS Modeling Analysis, 30 Dowling Circle
ATF Fire Research Laboratory
Adam St. John, P.E.

Figure 32. Smokeview frame showing smoke and heat filling the sealed stairwell and flowing into the
third level above. Note the flow path from the stairwell into the third floor apartment.

Figure 33. Smokeview frame showing ignition of the couches just inside the third level doorway. The
energy from the fully involved second floor apartment flows through the sealed stairwell, directly
into the apartment above.
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FDS Modeling Analysis, 30 Dowling Circle
ATF Fire Research Laboratory
Adam St. John, P.E.

Figure 34. Smokeview
the third floor.

frame showing fully developed fire on the second level resulting in flashover of

Figure 35. A front view of the apartment building from Smokeview of flames extending through the
stairwell into the third floor (front stair wall is hidden to show flame extension).
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FDS Modeling Analysis, 30 Dowling Circle
ATF Fire Research Laboratory
Adam St. John, P.E.

Figure 36. Photo showing flame extension into hallway as the second floor apartment reaches
flashover. Note the heavy smoke and fire conditions that now exist in the stairwell as compared to
when Squad 303 originally made entry.

Figure 37. Photo showing flame extension through the stairwell to the third level. The stairwell
window is broken by a ladder just after flames extend to the third floor. Evacuation tones are
sounded just before this photo.
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FDS Modeling Analysis, 30 Dowling Circle
ATF Fire Research Laboratory
Adam St. John, P.E.

Command sounded the building evacuation tones as flames extended into the hallway and up to the third
level apartment. Two couches just inside the entrance door on the third level ignited, blocking the
primary means of egress for both firefighters from Squad 303.

Upon hearing the evacuation horns from the trucks, the second firefighter from Squad 303 (searching the
front bedrooms) attempted to exit the apartment via the apartment entrance door, however he was
blocked by flames in the living room and stairwell. Trapped in the bedroom, the firefighter bailed out
headfirst down a ground ladder on the front side from the third floor.

Squad 303 officer’s means of egress through the apartment entrance door was also blocked by the
flames in the living room and stairwell. There were no windows located in the rear of the apartment.
The only means of escape was the balcony slider, however the entire balcony was engulfed in flames
from the fully involved apartment below.

With both escape routes blocked by flames and experiencing extremely high heat conditions, Squad
303’s officer requested assistance and declared a MAYDAY from the rear of the third floor apartment.
Firefighters re-entered the structure to combat the fire and locate the trapped firefighter. The downed
firefighter was eventually located on the third level just inside the sliding glass door and was removed to
the rear balcony. The firefighter was then extricated in a stokes rescue basket down the aerial ladder of
a truck located in the rear, where he was subsequently transported to the hospital.

i

Figure 38. Plan view showing location of trapped fire officer and potential escape routes through
structure, both of which are block by flames.
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FDS Modeling Analysis, 30 Dowling Circle
ATF Fire Research Laboratory
Adam St. John, P.E.

Figure 39. Smokeview frame showing flames blocking potential egress through the third floor
balcony as seen from the rear of the building.

3. Effects of Compartmentation on Fire Spread

The Post Incident Analysis Team requested that alternate modeling scenarios be conducted to explore
the effects of compartmentation on fire spread throughout the building. The team specifically wanted to
know how the ventilation flow paths through the stairwell would differ if the second or third level
apartment entry doors were shut after entering/leaving the apartments. Two alternate computer fire
modeling scenarios were conducted.

The first alternative modeling run featured the exact same fire scenario, except the second (middle) level
apartment door was closed after the last victim was removed from that apartment. The apartment entry
doors from the stairwell were fire-rated doors constructed of solid wood. As soon as the door is shut,
the ventilation flow path through the apartment and up the stairwell is blocked.
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FDS Modeling Analysis, 30 Dowling Circle
ATF Fire Research Laboratory
Adam St. John, P.E.

Figure 40. Shuttingthe second level apartment door blocks the flow path and flame extension into
the stairwell. -

Figure 1. en with the third oor apartment dooreft open, the model indicatés that the stairwell
and third floor remain tenable for firefighters. Flames eventually extend from the third floor

balcony into the apartment, however the escape routes through the stairwell and the front apartment
windows are accessible,
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FDS Modeling Analysis, 30 Dowling Circle
ATF Fire Research Laboratory
Adam St. John, P.E.

Flgure42 Smokeview frame fromthe actual model with both apartment doors open for comparison
purposes. The ventilation flow through the apartments results in an increased burning rate within
both the second and third levels, as well as the stairwell.

The model indicates that closing the second level apartment door prevents the flow of smoke, heat and
other products of combustion from entering the stairwell, thus preventing flashover of the stairwell and
the third level. As long as the second floor entry door remains shut, the model indicated that the
conditions within the stairwell and third floor remain tenable for firefighters, even with the third floor
apartment door open.

A second alternative modeling scenario was conducted where the third level entrance door was closed
after crews made entry to search the apartment. The same fire conditions from the actual model were
used. When the door remained closed, the outlet of the ventilation flow path was blocked at the top of
the stairs. Without a complete flow path, there wasn’t sufficient oxygen flowing through the second
floor apartment to support extended burning in the stairwell. Consequently after flashover of the second
floor, the flames in the stairwell only exist momentarily before consuming all available oxygen and
becoming ventilation limited. The fire model indicated that temperatures within the third floor
apartment stayed tenable for firefighters, even with a fully developed fire on the second floor and flames
in the stairwell. Flames would eventually extend up the rear balcony to the third level, however they .
would not block egress through the living room and front windows of the apartment. By closing the

“apartment door on the third floor and blocking the outlet for fire gases emanating from the second floor

apartment, the third floor apartment remains tenable for firefighting crews and the temperatures only
briefly spike in the stairwell before the fire becomes ventilation limited.

Table 1. Results of each modeling scenario describing extent of flame spread.

FDS Model Run ~ | Flashover of 2" Level Flashover of Stairwell between Flashover of 3rd Level
’ 2" and 3" level

Actual Modeling Run YES YES . YES

2" Floor Apt. Door Closed YES - NO - NO

3" Floor Apt. Door Closed YES YES 3 NO
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Figure 43. Smokeview frame showing closed third floor apartment door preventing fire gases from
entering the apartment.

Figure 44. Blocking the outlet of the flow path decreases the burning rate within the second floor
apartment and stairwell. The stairwell becomes oxygen limited and doesn’t support sustained
flaming combustion by the third floor apartment door at the top of the stairs.
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Figure 45. Even with the front stairwell window vented, the upper volume of the stairwell near the

FDS Modeling Analysis, 30 Dowling‘ Circle
ATF Fire Research Laberatory
Adam St. John, P.E. :

third level apartment entry doors remains oxygen limited and flames do not extend to the third level
apartments via the stairs.

Figure 46. Smokeview frame showing oxygen limited conditions within the stairwell and relatively
little flaming combustion as compared to the actual modeling scenario with both doors open.
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Figure 47. Smokeview frame of actual modeling scenario for comparison purposes. Note the (
increased burning rate as compared to the ventilation limited conditions within the stairwell with the )
third floor apartment door shut, '

4. The Effects of Compartmentation on Fire Damage to the Structure

The impact of compartmentation on fire and smoke spread is evident by examining the post-fire damage
+ throughout the structure. While other factors contributed to the relative fire damage, including fire
department overhaul and relative apartment configuration, analyzing the damage to the building and the
position of the apartment entry doors provides insight on the benefits of compartmentation. By closing
apartment unit entrance doors and interior hollow core doors, one can slow or even block the ventilation
flow path through the structure, thus significantly reducing the rate of fire spread. The photos below
represent the post-fire damage in all six apartments within the fire building. Four of the six apartment
entry doors were open for the majority of the fire and the relative difference in damage is clearly
evident.

Page 30 of 37




FDS Modeling Analysis, 30 Dowling Circle
‘ATF Fire Research Laboratory
Adam St. John, P.E.

Figure 50. Damage to apartment T2 (post overhaul). Door was opene
the fire. : :
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Figure 53. Photo of damage to apartment A2. Door was left opened by search crews.
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"

or lnding looking in at apartments B1 (left) and B2 (right).

"

Figure 56. Damage to apartment B2 (post overhaul). Door was left opened by search crews.

Page 33 of 37




FDS Modeling Analysis, 30 Dowling Circle
ATF Fire Research Laboratory
Adam St. John, P.E.

Using doors to compartmentalize and limit fire and smoke spread in a structure is not limited to
fire-rated entrance doors. Interior hollow core doors also offer considerable protection for
compartmentation purposes. A search crew utilizing the Vent, Enter and Search (VES)
technique through a front window used a hollow core bedroom door to isolate themselves from
the developing fire in the living room of apartment A2. As the crews removed the second victim
from the living room to the bedroom, they shut the bedroom hollow core door behind them. The
living room soon experienced flashover followed by full room involvement, however the
bedroom remained isolated from the heat and smoke for the duration of the fire. The photos
below illustrate this effective use of compartmentation to protect firefighters during a search.

Figure 57. The left side hollow core door in this photo was shut by search crews after removing a
" victim from the living room to the bedroom. The living room reached flashover a short time later.
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Figure 59. A second photo of same bedroom showing the VES window where the search crew entered
and exited the apartment. Taking the time to shut the hollow core door blocked the ventilation flow

path through the front window, thus isolating the crew and victim from the severe smoke and fire
conditions in the hallway and living room.
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Figure 60. Photo of living room that experienced flashover in apartment A2. The hollow core
bedroom door is located in the small haliway at the upper left of this photo.

SUMMARY:

While no fire model will exactly replicate a fire, this model provided 1n51ght on the route of fire spread,
the rapid fire growth leading to flashover of the second and third level, and the benefits of
compartmentation on slowing fire and smoke spread. The unidirectional flow path up the stairs from the
terrace level apartment resulted in a high rate of convective heat transfer to the firefighters initially
attempting to descend the stairs, making attacking the seat of the fire very difficult. The model then
supported the fact that the main stairwell acted as an open channel for fire and smoke spread between
the second and third levels, resulting in flashover of the third level in approximately 30 seconds after the
second level. This rapid fire growth leading to flashover is supported by photographs, witness
statements and fireground audio. The model was then utilized to explore the effects of
compartmentation using apartment entrance doors. The FDS model supported the scene observations
and indicated that shutting the entrance doors blocked the flow of buoyancy driven fire gases through
the structure, ultimately preventing fire extension to the third floor apartment via the stairwell.

The FDS model was utilized as part of the overall engineering analysis of this tragic fire and allowed for
a better understanding of the events that led to the firefighter MAYDAY and subsequent Line of Duty
Death. The model was also used as an educational tool prov1d1ng 1n31ght on potential methods of
preventing similar tragedies in the future. The results of this engineering analysis are intended to be
reviewed by the Post Incident Analysis Team to assist in the creation of recommendations to mitigate
the danger associated with future fire incidents.
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POINT OF CONTACT:

(o 3 G

Adam St. John P.E.,
Fire Protection Engineer
ATF Fire Research Laboratory
Adam.St.John@atf.gov
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Bureau Of Wellness Safety & Training

Blood/Body Fluids/Airborne Exposure Checklist

In the event of exposure, conduct the following immediately:
o Provide immediate first aid
. Noﬁfy hospi’pal staff of exposure
o Notify on-duty Safety Officer tb investigate exposure / injury

« Notify the EMS Duty Officer




» The EMS Duty Office must complete the chart below and share the information

collected:

Please note the following information:
« Report details of exposure to FROMS at 240-777-5185.

 After hours and weekends, report details of exposure by calling the FROMS

exposure hotline at 240-777-5085 and leave details regarding the exposure.

« IfFROMS is closed, seek immediate treatment in the ED. Personnel must register as

a patient.

» First Report of Injury Report should be filed by the employee’s supervisor online at
www.mesip.org or by calling 1-888-606-2562.

o Termination of Resuscitation Scenario: If blood can be drawn, please draw TWO

serum separator tubes (aka tiger top or marble top).

o Label the tubes with “Source Patient” (not the name of the patient), the date and the
PCR Report Number.

o Deliver to FROMS as soon as possible. Blood may be stored at room temperature

but refrigeration is preferred.

Please click the link below to access the MCFRS Blood/Body
'Fluids/Airborne Exposure Information Form and Notification Process:

MCEFRS Blood/Body Fluids/Airborne Exposure Procedures and Notification Process
Termination of Resuscitation Scenario: If blood can be dfawn, please draw TWO
serum separator tubes (aka tiger top or marble top). Label the tubes with “Source Patient”
(not the name of the patient), the date and the PCR Report Number. Deliver to FROMS
as soon as possible. Blood may be stored at room temperature but refrigeration is

preferred
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Montgomery County Hospitals

Holy Cross Hospital

1500 Forest Glen Rd

Silver Spring, MD 20910
301-754-7000

Medstar Montgomery Medical Center
18101 Prince Philip Dr.

Olney, MD 20832

301-774-8882

Shady Grove Adventist Hospital
9901 Medical Center Dr.
Rockville, MD 20850
301-279-6000

Shady Grove Adventist Emergency Center
19731 Germantown Road

Germantown, MD 20874

301-441-8000

Suburban Hospital

8600 Old Georgetown Rd.
Bethesda, MD 20814
301-896-3100

Washington Adventist Hospital
7600 Carroll Ave.

Takoma Park, MD 20912
301-891-7600




Treatment After Normal Business Hours (Medical Access hours)

If treatment is required after hours, the emergency physician will administer the
necessary medication. However if this is not possible and there are immediate
pharmaceutical needs, the supervisor should visit the Montgomery County Self-Insurance
Program website www.mcsip.org. Within the website there is a link for First Script,

MCTI’s team partner managing Workers’ Compensation Drug Plans.

To assist the employee, the supervisor should print a First Fill Card (temporary pharmacy
card). Providing a First Fill Card eliminates the need for out-of-pocket expenses thus
making the process convenient for the employee. Alternatively, if preferred there is also

the option to call First Script’s toll free (866) 445-7344 for a pharmacy location.
24- Hour Pharmacy Locations

First Script has several locations within Montgomery County and surrounding areas.
Please visit www.mcsip.org, select the link to First Script and follow instructions for
pharmacy locator. Representatives are also available by phone 24-hours a day at (866)
445-7344,

The following locations provide 24-hour pharmacy services:

CVS Locations
1580 Rockville Pike Front Store Phone: (301) 881-6070
Rockville, MD 20852 Pharmacy Phone: (301) 881-6070

Front Store Hours: Open 24 hours
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7955 Tuckerman Lane
Rockville, MD 20854

9920 Key West Avenue
Rockville, MD 20850

Pharmacy Hours: Open 24 Hours

Front Store Phone: (301) 299-3717
Pharmacy Phone: (301) 299-3717
Front Store Hours: Open 24 hours

Pharmacy Hours: Open 24 Hours

Front Store Phone: (301) 251-0024
Pharmacy Phone: (301) 251-0024
Front Store Hours: Open 24 hours

Pharmacy Hours: Open 24 Hours

Walgreens Locations

25 High Street
Waldorf, MD 20602

7953 Crain Hwy-S
Glen Burnie, MD 21061

6700 Ritchie Hwy
Glen Burnie, MD 21061

5657 Baltimore National Pike
Catonsville, MD 21228

8050 Liberty Road
Baltimore, MD 21244

4025 W Northern Pkwy

~ Baltimore, MD 21215

301-932-9826
SEC of St Ignatius Dr & St Charles Pkwy

410-969-3417
NEC of Robert Crain Highway (SH 3) & Crainmont Drive

443-848-0245
SWC of Gov Ritchie Hwy & Ordnance

410-788-1207
SEC of Ingleside & Route 40

410-496-2117
NEC of Milford Mill Road & Liberty Road (S.H. 26)

410-764-9570
SEC of Reisterstown Road & Northern Parkway




276 W. Lee Hwy
Warrenton, VA 20186

4020 Eastern Ave
Baltimore, MD 21224

9616 Harford Rd
Baltimore, MD 21234

9621 Belair Road
Baltimore, MD 21236

401 Compass RA E
Baltimore, MD 21220

540-347-5917
SEC of Winchester & Lee Hwy

410-534-8656
NWC of Haven Street & Eastern Avenue

410-663-7957
NWC of Harford & Joppa

410-529-2864
NEC of Belair Road & Chapel Road

410-780-4770

NEC of Compass Rd & Martin Blvd (S R 70)
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‘ . Department of
Montgomery County Enironmentl

Department of Environmental Protection
Division of Environmental Policy and Compliance

Requirements for Recreational Burning in Montgomery County

These requirements are based on Montgomery County Code, Chapter 3 and the Code of Maryland
Regulations; 26.11.07.

What is Open Burning?

1. Open burning is defined as a fire where any material is burned on the ground or in an open
receptacle. Open burning is prohibited in Montgomery County without a permit and fines of
$500 per day may be imposed for non-permitted open burning.

2. Exceptions to the prohibition on open burning are fires for cooking of food, on other than
commercial premises, and open fires for recreational purposes such as campfires or bonfires.

What can you burn in a recreational fire?
1. Only dry, aged wood and brush may be burned in a recreational fire. It is prohibited to burn
ordinary household waste, construction debris, lumber, leaves, and materials which produce
dense smoke when burned, including, but not limited to tires and roofing materials.

What conditions must be met for recreational fires on the ground?

1. Recreational fires must not be larger than 3 feet in diameter or create a nuisance condition or
produce dense smoke (visible emissions that exceed 20% opacity for a total of more than 3
minutes in any-60 minute period). In order to prevent nuisance conditions, the Department
recommends: '

e fires not be located closer than 300 feet from aﬁy neighboring habitable dwelling

the ground around the material to be burned be cleared to prevent fires from spreading

the fire not be located near tall grass or tree lines

fire extinguishing equipment, including sufficient water, be readily available on the site

a fire supervisor, 18 years of age or older, be within direct view of the fire at all times

2. You may not burn if winds are forecasted to be greater than 12 mph for your ZIP Code area as
reported by the NOAA National Weather Service Forecast at http://www.nws.noaa.gov/, or if
there is an air pollution episode (code orange or red air quality days).

3. Prior to ignition of the fire, you must notify the Department of Fire and Rescue Services at their
non-emergency number, 240-683-6520, of your intent to burn.

- Conditions that must be met for recreational fires in an open receptacle (Fire Pit, Fire Bowl,
Chiminea, etc.) are listed on the back page of this document.

What should I do if I do not meet the requirements to have a recreational fire?
1. Compost your leaves and yard trimmings.
2. Haul the materials to the County’s Solid Waste Transfer Statlon or Poolesville “Beauty Spot.”
3. Use the County-wide recycling for curbside collection of brush and organic yard debris.
4. Call 311 for information on options to dispose of natural wood waste, brush, leaves and organic
yard debris.

Updated 12/5/13




MONTGOMERY COUNTY FIRE AND RESCUE SERVICE

Use of Fire Pits, Fire Bowls and Chimineas

The Use of Fire Pits, Fite Bowls, Chimineas and other similar appliances has become popular in our
community. Montgomery County Fire and Rescue Service would like to share with you the criteria for
their use.

1)
2)

3)
4)

3)

6)
7)

8)
9)

You must have permission of the land owner.
There must be one person at least 18 years of age to assume responsibility for the use of these
appliances.

A permlt from the Fire Marshal or the Department of Environmental Protection is not required.
Use in accordance to the manufacturer’s guidelines. Once you purchase this appliance, keep
these guidelines in a safe place for future reference. '
Use of Fire Pits, Fire Bowls, Chimineas and similar portable devices must be at least 15 feet
away from any building or structure. Keep a clear area (clear meaning free of anything that can
burn) of at least 3 feet in diameter around the appliance. Please remember that mulch can burn
so keep your appliance at least 3 feet away from mulch as well.

Do not use or store Fire Pits, Fire Bowls, Chimineas or similar devices on a balcony or deck.
Burn only aged dried wood. The burning of any type of construction material or trash is
prohibited.

Do not use any type of ﬂammable or combustible liquid at any time.

Have a garden hose connected to a constant water source available close by.

10) Smoke is not allowed to cross property lines. Be mindful of the wind speed prior to starting this

type of fire.

11) Do not use on Code Orange or Code Red Air Quality days.
12) Dispose of all ashes in a safe manner. After 24 hours has passed, all left over hot ashes must be

thoroughly dampened, cooled and stored in a metal can that is used solely for ash storage. Ashes
that are 2 or 3 days old may appear to be safe, but can still retain enough heat to cause an
unwanted fire. Do not discard hot ashes in a compost pile, paper bag cardboard box or anything
that is combustible. Also, be careful in handling partially burned wood. The wood may still be
smoldering and cause a serious burn.

Please keep in mind, that if the Fire Department is contacted and determines your situation to be a
fire hazard, the Fire Department can require you to extinguish your fire.

If

additional questions arise, please email The Fire Code Enforcement Section @

Fire.QutdoorPlaces@montgomerycountymd.gov

Fire Code Enforcement Section

100 Edison Park Drive, 2™ Floor + Gaithersburg, Maryland 20878 « 240-777-2457 « 240-777-2465 FAX
www.montgomerycountymd.gov/firerescue

Serving with dedication, courage and compassion




